Abstract. This paper uses computer simulation analysis method, validate validation and reliability of equipment monitoring data through numerical calculation based on 3D simulation model; at the same time, from the aspects of fault prediction and diagnosis, predict the possible fault types, equipment location, approximate time cycle, to narrow the scope of information acquisition for equipment monitoring, reduce the difficulty of data analysis.
Introduction
Equipment condition monitoring is an important part of equipment support, which is faced with the diversity of monitoring technology support tasks and the variety of technical support requirements. Equipment monitoring mainly through various types of monitoring equipment and technology, collecting equipment information and sorting, storage, analysis, transmission, provide the basis for equipment management and decision-making [1] . Effective monitoring information should include the entire process of data from the production to the application, the amount of data is huge, even chaotic, difficult to understand. From the original data, we can extract useful information, which can be used to guide, monitor and warn the use and maintenance of equipment. This requires monitoring personnel in the premise of professional knowledge, but also master the basic mathematical principle, skilled use of statistical knowledge, based on computer technology, fast and effective to collect information data processing [2] . The whole process of data analysis, the ability of data analysis to monitor operator requirements are high, prone to invalid data filtering, or improper use of mathematical methods and so on, resulting in distortion or ineffective monitoring results. The lack of a validated analytical method to monitor the results data will pose a potential hazard to equipment management and decision making.
Therefore, this paper adopts the method of computer simulation analysis, through numerical calculation based on 3D simulation model, validate the validation and reliability of equipment monitoring data; at the same time, from the aspects of fault prediction and diagnosis, predict the possible fault types, error location, approximate time cycle, to narrow the scope of information acquisition for equipment monitoring, reduce the difficulty of data analysis. The three-dimensional equipment model can also play a role in the virtual maintenance of equipment, simulation training, and the improvement of the structural performance of the equipment.
The Feasibility Analysis of the Application of Simulation Analysis in Equipment Monitoring
Generally, the equipment monitoring means include the vibration and noise monitoring, infrared thermal imaging monitoring, nondestructive testing, oil analysis and so on. In this section, we will explore the feasibility of the application of simulation analysis with the example of vibration and noise monitoring.
The General Method of Finite Element Analysis
In this paper, the simulation analysis is mainly carried out by the finite element analysis technology of CAE (Computer Aided Engineer) software, including the simulation modeling, model solving, results analysis and processing.
First of all, the CAD (Computer Aided Design) software is used to establish the three-dimensional virtual prototype model of the device. According to the analysis of different objects, the main software such as CAE Ansys, Abaqus, Marc, HypeMesh, etc.. The basic process is to discrete CAD model into CAE software, through the grid in CAE software, each component to be analyzed with a small place of different sizes of linked polyhedra, and to attach the corresponding physical properties of these polyhedra, including material type, weight, elasticity coefficient, damping coefficient; second, boundary in the condition of 3D mesh, including rigid and elastic component connection between various types of force input; then, the CAE software to calculate, time of calculation is different according the 3D mesh density; finally, analysis the results of calculation, to get the conclusion.
The Application of FEA in Analysis of Vibration and Noise Reduction
Finite element analysis (FEA) is a kind of numerical method, which is applied to the analysis of static and dynamic characteristics of structures. The finite element analysis method has been applied to ship, aviation, electric power and other industries.
Based on a certain type of gear box as shown in Figure 1 , reduction design for thin shell is improved in order to reduce the vibration and noise, the main form of damping layer on the inner surface of the upper box pasting damping material, then the thin steel plate as a constrained layer damping material will be fixed. Because the box structure is too complex, the establishment of the general elastic mechanics model is difficult to find out the required analytical solution, which requires simulation by using finite element analysis software, numerical simulation to get the closest solution. [3] Usually the first to establish the finite element model of the gearbox body structure, including functional modules according to the actual conditions of abstract parts of the structure model, using finite element software to establish various elastic connection and simplified boundary conditions of various types, setting the parameters of various materials; secondly, to carry out dynamic analysis, including the calculation of the structure calculation of the finite element model of vibration the frequency and vibration mode and dynamic response; then according to the post processing software to extract the natural frequency and vibration mode diagram, analysis the natural frequency under the dynamic response results; finally, according to the calculation results to define the objective function of optimization to the structure, the box structure calculation of the optimum vibration and noise reduction effect.
In order to obtain the accurate simulation results, various simplified measures and parameter settings are needed to establish the finite element model. It needs to combine a variety of signal analysis instrument, various types of sensors, signal measurement and data receiving stations such as shown in Figure 2 , collection, collation, analysis of data, repeated comparison of finite element simulation results, adjust various parameters, the finite element model of the precision in the range of needs.
Therefore, the test of vibration and noise is an important data support for the finite element analysis, which plays an important role in the establishment of the finite element model. In turn, the finite element analysis method can also play an important role in the measurement of vibration and noise in equipment monitoring. 
Application of Simulation Analysis in Equipment Monitoring

Basic Method Thinking
According to the analysis results of the last section, the application of simulation analysis in the equipment monitoring shown such as:
(1) according to the ship fault (too much vibration, high temperature, abnormal hull potential, etc.); (2) through the CAE technology, the fault equipment simulation model is established, and the finite element method is used to analyze the cause of the failure; (3) according to the result of the analysis, put forward the fault solution; (4) to verify the feasibility and effectiveness of the fault solution by means of current monitoring.
Case Analysis
Analysis and Research on the fault prediction and diagnosis of a rubber metal isolator. The rubber metal ring structure as shown in Figure 3 , through the vulcanization of rubber bonded inside and outside the two steel wheels, through the rubber tensile compression stress to play the vibration isolation effect. 
Prediction Analysis of Quasi Fault
The main type failure of metal rubber ring are cracking of vulcanized rubber, crack, deformation, and bonding surface peeling etc.. At an early stage, the failure forms may not have a significant direct influence on the mechanical properties of the isolator, but once the development to a certain extent, it will result in the mechanical performance deteriorated sharply, even cause the isolator suddenly collapsed, causing a serious accident. As shown in Figure 3 , the mechanism of the crack in the inner and outer diameter of the rubber metal ring is the same, and the interface between the inner steel wheel and the rubber vulcanization will produce the stress concentration of the outer steel wheel hub. The finite element model was established by CAE software to analyze the stress distribution of rubber and metal interface.
Build the Finite Element Model of Rubber Metal Ring
Finite element model of rubber metal ring is established in ABAQUS, a constraint condition is set according to the corresponding actual condition. Calculation of rubber metal ring under axial load, radial load (including tensile end and extrusion end), the rubber and metal contact interface normal stress, shear stress distribution and strain energy density distribution are worked. Through calculation and analysis, rubber metal ring in the radial load to bear 1.5mm displacement, the stress concentration phenomenon of two axial strain limit position along the direction of the applied load of the two endpoints of the position, the four position of the strain energy density is biggest, the most easy to crack.
Comparative Analysis of Test Results
Through the above analysis of the metal rubber ring, the most possible location of causing crack which influents vibration and noise reduction function located in the bonding of rubber and metal interface. And the crack extended along the circumferential direction whether it is in inner diameter or outer diameter. The propagation of the crack will result in the separation between the elastomeric rubber and the outer steel ring, which can lead to the totally failure of the rubber-metal ring element. The conclusions are as follows: (1) By removing the actual rubber metal ring, as shown in Figure 4 , the location and direction of crack growth are consistent with the simulation results. Through CAE analysis, can effectively predict and diagnose faults.
(2) CAE through further analysis, such as power flow simulation, natural vibration frequency, amplitude, acceleration and other parameters of the calculation, to put forward suggestions to optimize the best structure of rubber metal ring, and the optimum input torque, speed, to achieve the optimal compensation and the effect of damping and noise reduction.
(3) Using CAE technology can not only predict the failure point, but also predict the possible development trend. At the same time to solve the problem, there are theoretical support, there are simulation results, convincing, can be targeted to improve the program, to improve the performance of the equipment plays an important role.
(4) Using CAE technology, personnel and funds can be invested in a relatively short time period, and fewer faults found timely, cost-effective.
Conclusion
To sum up, the equipment monitoring needs multidisciplinary technical personnel cooperation, through the integration of personnel strength, scientific analysis of optimal allocation of monitoring equipment, strengthen the integration of technology, in order to get the effective monitoring results, and provide the basis for equipment management and decision making. Through simulation analysis, combined with the monitoring test, to form a closed loop theory, numerical simulation and experimental verification, the three methods are compared and verified, forming the fault diagnosis method for fault diagnosis procedures, provide important support for equipment monitoring.
